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App}. No. 10/010.858 

Req)Qtts9 to Restrtetion/EIeetibn dated August 1 1 , 2004 
Reply to Office Actioa of June 24, 2004 

Aiqeindment9 ft> the Claims; 

This listing of claims will replace all prior versions, and listing^ of claims in the 
application: 

Listing of Claims; 

1 1. (oiigmal) An electrode material comprising a surface^chetnically modified 

2 positive electrode (calJiode) material, wherein the surfocc/chemical modification is a 

3 ceissmic. 

1 2. (currently amended) The composition of claim 1, wherein the sui&cc/chemical 

2 modification is aeleotod from di e group oonaiotipg of LixNii-yMyO;, where 0 ^ x £ 1, 0 

3 1, and M = Mfc Al, Ti, V, Cr, Fe, Co, Cu, 2a, and G a| AbO^ CiaOai MgO; AU - 

4 whoro 0 a :; y ! !? 3; Li vHt^fea^^^04 .who r o Q :g k ^ 0 y iS 2 and M - 

5 Mfc Al, Ti, V, Cr, Fe. Co, Ni, Cu md 3&ai' ZTj -^A^^- whiao 0 ^ y ^ 1 and M - Mfii 

6 €ftr&j^)^M^Ai4»:$y wh e g e^-g y !5 1 and M ^ So, Y; and a oombinattonfl thoroof 

1 3 . (currently amended) Hie composition of claim 1 , wherein the positive electrode 

2 (cadiode) material is nolootod from tho group oon o iotine of LiCoOg, LiMn204, 

4 fem, Mna M jM y044,» ^-wfaer B 0 ^ x iS 0 .33. 0 !g y^l,0a a f: 0.5. M " Mg^ Al, Ti, V, 

5 Cr, Fo, Co^ Ni^ Cu end Zn, ond X - F nnd S . 

1 4. (canceled) 

1 5. (withdrawn) The composition of claim 1, wherein the positive electrode 

2 (caftode) material is LiCoOj. 

1 6. (originar) The composition of claim 1, wherein the snrfece/ohemical 

2 modification material is Li,Nii .yCoyOz, where 05x:Sl;05y^l. 
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Response to Reatrictton/ElectioD d^ted August 1 1, 2004 
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1 7. (withdrawn) The ccmipositioa of claim 1, wher«m this surfece/chemical 

2 modification material is AI2O3. 

1 8. (withdmwn) Hie compositian of claim 1, wherein the suifaoe/chemieal 

2 modification material is MgO. 

1 9. (withdrawn) The conoiposition of claim 1, wherein the sui&ce/chemical 

2 modification matexial is MgAlaOd. 

1 10, (original) The composition of cJaim 1, wherein the suilfBce/chemical 

2 modification material is Lii.o5Mnt.9Nio.o$04' 

1 11. (wi±diawn} The composition of claim 1, wherein the sur&ce/chemical 

2 modification material is Ci^Os. 

1 12. (cutrently amended) An electrode material comprising a LiMn204 spinel oxide 

2 having been surfece/chemically modified with a surface/chemical modification material 

3 oolootod fi:om th e groiq) oonmotine of Ij»Nii^0yO2, where 0^x^l;0^y^ U^O^i^ 
A O e uO^ MfiO; Mg/VU04j and o oombinotiono thoroof . 

1 13. (original) The composition of claim U, wherein the suiface/ehemical 

2 modification material is LijiNii.yCo/3!2. where OSx£l;0^y£l. 

1 14. (withdrawn) The composition of claim 11, wherein the surface/chemical 

2 modification materia! is AljOa. 

1 15. (withdrawn) The composition of claim 11, wherein the surface/chemical 

2 modification material ia MigO. 

1 16. (withdrawn) The composition of claim 11, wherein the surfece/chemical 

2 modification material is MgAl204. 
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Reply to OffioB Action of Jui» 24, 2004 

1 17. (withdrawn) The composition of claim 11, v^erein the sur&ce/chemical 

2 modifieatioxi matedal ia Cr;z03- 

1 18. (curretitly amended) An electrode material comprising a LiCoOj layered oxide 

2 having been surface/chemically modified with a surface/chemical modification material 

3 flolflotod j6rom tho group oonflicting of i\bO^ Cr^Q^? MgOy Mg AhQ4y Lii+xMna.,^My04 

4 where 0 ^ x ^ 0.33, 0 ^ y ^ 2 and M = Ni or Coj and a oombinntionQ thoroof . 

1 19. (withdrawn) The cotx^sition of claim 17, wherein the sur&ce modification 

2 material is AI2O3. 

1 20. (original) The composition of claim 17, wheiein the siul&ce modificatxon 

2 materia) is Lii.osMn].9Nio.o$04 

1 21. (withdrawn) An elecn>ode material preparation method comprising: 

2 supplying a LiMh204 spinel oxide electrode material; 

3 mixing the LiMn204 spinel oxide electrode material with a sur&ce/chcmical 

4 modification material selected fiom a group consisting of LixNii .yCoyQi, where 0 < x ^ 

5 1; 0 ^ y ^ 1; AhOy, Ci^O^; MgO; MgA]204; and combinations thereof ; and 

6 heat-treating the mixture to prepare a suxface/chemically modified LiMh204 

7 electrode material. 

1 22. (withdrawn) The method of claim 20, wherein the heat-twating is perfbiraed at 

2 a temperature in the approximate range of lOO^C to lOOO*^. 

1 23. (wi&drawn) The method of claim 20 wherein the heat-treating is perfonued for 

2 approximately 1 to 24 hours. 



1 



24. (withdrawn) Hie method of claim 20, wherein the sur&ce/chemical 
modification material is in the approximBte range of 1 to 20 weight percent of the 
surface/chemically modified tiMii204 electrode material. 



2 



3 
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1 25, (cmrently ametided) An electrode material comprising a surface/chemically 

2 nnodified LiMn204 spinel oxide said electrode material prepared by a process 

3 coroprising: 

4 a) refluxion of a precursor solution in glacial acetic acid, wherein tlie precursor 

5 IS oelootod finom q group c nTi ^ififing o f Li^CoO^ LiCoo jNio j Oi , and 

6 b) preparing a precursor solution in water, wherein piocufsor is selected 

7 from a group consisting of AI2Q3; CmOs; MgP, and MgAl204; 

S c) dispersing LiMniCXi spinel oxide in the precursor solution; and 

9 d) heating die dispei9ed LiMnaO^ spinel oxide to approximately 100 to 500 

10 degrees C; and 

1 1 e) firing the heated dispersed LiM2ii204 spinel oxide at 500 to 900 degrees C. 

1 26. (withdrawn) A method of preparing an electrode matedal for lithium-ion 

2 batteries comprising: 

3 si^iplying a LiCoQz layered oxide electrode material; 

4 mixing the LiCoOz layered oxide electrode material with a surfece/chemical 

5 modification material selected from a group consisting of AI2O3; CraOs; MgO, 

6 MgAl204; U|+xMn2^,yMy04 where 0 S x S 0.33, 0^y52andM = NiorCo;and 

7 combinations thereof; and 

8 heat-treating the mixture to prepare a sur&ce/cbemically modified LiCoQ2 

9 electrode material. 



1 27. (withdrawn) The method of claim 23, wherein the heat-treating is performed at 

2 a temperature in the approximate range of 100°C to 1 000^. 

1 28. (withdrawn) The melhod of claim 23 wherein the heat-ttvating is performed for 

2 approximately 1 to 24 hours. 

1 29. (withdrawn) The method of clahn 25, wherein the surface/chemical 

2 modification material is in the approximate range of 1 to 20 weight percent of the 

3 suiface/chemically modified UC0O2 electrode material. 
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1 30. (currency amended) An electrode tnaterial comprising a surfoce^chemically 

2 modified LiCoOi layered oxide said electrode material prepared by a process comprising: 

3 a) refluxion of a precursor solution in glacial acetic add, wherein the precursor is 
^ oolootod firon a group copflisting of AljO^ Ck^O^ MgO, Mgi\U0 4y Lii+xMn2.x.yMy04 

5 where02Sx50.33,05y:S2aiidM = NiorCo; 

6 b) pr^axing a precursor sohition in water, H^ercin the precursor is selected fiom 

7 a group consisting of AI2O3; Cr^Qj; MgO, and MgAl204; 

8 c) dispersing LiCo02 layered oxide in the precursor solution; and 

9 d) healing the dispersed liCoOj layered oxide to approximately 100 to 500 

10 degrees C; and 

11 e) firing the heated dispersed LiCoQ2 layered oxide at 500-900 degrees C. 
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